Abstract
INTRODUCTION 71
Mercury (Hg) is a hazardous substance with the potential to produce significant 72 adverse neurological and other health effects in severely exposed humans, with particular 73 concerns on unborn children and infants (Mason et 
Schartup et al., 2015b). 159
The aim of this study was to identify the relationships between THg and MeHg 160 concentrations and DOM composition (sources and quality) across a diversity of European 161 streams. Unraveling the factors determining THg and MeHg background levels in the aquatic 162 environment at a broad geographical scale is crucial for a better understanding of Hg cycling. 
Statistical Analyses 273
Kolmogorov-Smirnov test and quantile-quantile plots were used to evaluate the 274 normality of the data. The distribution of THg concentrations were slightly skewed due to the 275 high concentrations measured at sites in Great Britain. The center and dispersion of THg Accordingly, the samples with incomplete information (DEU1_1, DEU1_2, GBR2_2, FRA1_2, 288 PRT1_1, CZE1_1, GBR2_1 and ESP2_3) were excluded from the PCA analysis. All data 289
were log-transformed, scaled and centered prior to PCA analysis. PCA analysis were carried 290 out using the prcomp function of the package stats in R 3.2.4 (R Core Team, 2016). 291
Partial least squares (PLS) regression models were subsequently applied to predict 292
THg concentration (Y response variable) from DOM optical properties, water chemistry and 293 catchment characteristics (X predictor variables, Table S5 and Table S6 ). A second PLS, 294 excluding the sites with high THg concentrations (Great Britain, GBR1_1, GBR1_2), was also 295 tested (Supplementary information, Table S7 ). The PLS model performance was examined 296 THg and MeHg loads of both total and dissolved fractions (Table S3) were calculated 305 with the stream discharge value provided by the participants (Table S1 ) and the 306 concentrations measured in this study (Table 1) . 307
RESULTS 308

Mercury Levels (THg, IHg, MeHg and %MeHg) 309
THg concentrations were consistently low among sites (Table 1) Table S3 ). IHg T was also slightly higher than IHg D (Fig. 2b) . Significant correlations were found between the total and dissolved fraction of THg, 323
IHg and MeHg (Table S3) . As total and dissolved fractions were correlated, we used the total 324 fraction (THg T , MeHg T , %MeHg T ) for all the following statistical analyses (PCA and PLS). 325
Water Chemistry 326
DOC and TOC concentrations ranged between 0.9 and 18.5 mg L -1 and 0.9 and 22.2 327 mg L -1 , respectively. DOC and TOC were significantly correlated (R 2 = 0.99, p < 0.01). The 328 highest concentrations were found in Great Britain (GBR1_1, GBR1_2) and Sweden 329 (SWE1_1) and the lowest in Spain (ESP1_2, ESP2_1) and Austria (AUT2_1, AUT2_2, 330 AUT2_3; Table S2 ). 
DOM Optical Characteristics 337
Very distinct fluorescence signatures were observed between study sites, with four 338 illustrative EEMs representing contrasting signatures displayed in Figure 3 . Sites from Great 339
Britain showed a strong optical signature representing terrestrially derived DOM, as indicated 340 by the high intensity of Peaks A and C, while in contrast, sites from Spain (ESP) and the 341 Czech Republic (CZE), with high Peak T intensities, represented DOM optical signatures of 342 waters typically enriched in autochthonous DOM (Fig. 3 , Table S2 ). The wide range of bulk 343 DOM optical characteristics captured in this dataset can be attributed to the broad 344 geographical scale of this study. . HIX values 350 spanned from 2.2 to 25 (Table S2) (Fig. 4) . 363
The wide distribution of DOM composition between sites indicated differences in the 364 source, processing pathways and biological reactivity of the DOM, as shown by the PCA 365 analysis (Fig. 5) . The first principal component (PC1) explained 41% of the total variance 366 across 21 European sites (Fig. 5a ). Positive loadings on PC1 were associated with high 367 TOC, A 254 and HIX, indicating a terrestrial DOM signature. In contrast, negative loadings of 368 negative loadings for the percentage of urban and agricultural areas in the studied 376 catchments suggest that anthropogenic activities might enrich running waters in nutrients 377 and enhance primary production (Fig. 5a ). The second component (PC2) explained 14% of 378 the variance. Positive loadings on PC2 were found for the fluorescence Peak A and the ratio 379 of the Peaks A to C (A/C). Both Peaks A and C have been linked to the presence of humic 380 substances (Fellman et al., 2010) . However, an increase in the relative abundance of the 381 peak A compared to Peak C (A/C peak ratio) has been related to DOM processing, as Peak 382 C is lost preferentially to Peak A under both photo-and biodegradation processes 383 (Kothawala et al., 2012) . Therefore, positive loadings of PC2 indicated terrestrial DOM that 384 had been processed (Fig. 5a ). On the opposite end, negative loadings on PC2 were 385 associated with aromatic compounds (SUVA 254 ) (Weishaar et al., 2003) and terrestrial DOM 386 (Table S7) . 406
It was not possible to predict a significant proportion of the variability in MeHg 407 concentrations using a PLS model with the measured variables. Nevertheless, the 408 concentration of MeHg was significantly correlated to %MeHg (Fig. 4) . Additionally, the 409 %MeHg was significantly and positively correlated to Peak M (%), FI and sulfate 410 concentration and negatively related to HIX and THg T (Fig. 4) . 411 Using a multivariate approach comparing 21 streams spanning a wide geographical 444 area across Europe, we were able to discriminate between the relative influence of bulk 445
DOM optical characteristics and environmental variables on THg and MeHg concentrations. 446
PC1 of the PLS model showed positive correlations between the highly influential predictors 447 TOC and A 254 with THg concentrations in the studied sites and suggests that terrestrial DOM 448
is an important driver of THg in streams (Fig. 6) Table  517 S2) in Spanish sites indicate an effect of geological substrate of the river basin on the stream 518 water chemistry. Although it was not the focus of this work, these results underline the 519 relevance of geology and catchment characteristics on stream water properties and 520 ultimately also for Hg cycling. 521
522
Conclusion 523
Our findings indicated that streams enriched in terrestrial DOM, as typical of Northern 524 study sites, revealed the highest THg concentrations, suggesting the source was from 525 organic rich catchment soils. In contrast, Southern European streams were enriched in 526 nutrients and autochthonous DOM and although inputs of THg and terrestrial DOM from thecatchment were lower, we propose that MeHg levels were regulated by. We propose that the 528 elevated MeHg concentrations in some of these sites could be due to a higher in situ MeHg 529 formation, likely related to enhanced microbial activity, which is boosted by the availability of 530 autochthonous algal/microbial derived DOM and sulfate. Our results show the interplay 531 between DOM components and THg and MeHg concentrations in streams and provide new 532 insights into Hg cycling in aquatic systems at a broad geographical European scale. 
